The aim of the study was to determine the applicability of a new product added to water glass-containing foundry sands hardened with ethylene glycol diacetate. The new additive designated by the symbol "B" is a composition of aqueous solutions of modified polyalcohols, improving the sand knocking out properties. The scope of studies included testing various mechanical and technological properties of foundry sand mixtures, such as permeability, friability, life cycle of cores and knocking out properties. In the technological studies, two types of water glass with different values of the silica modulus and density, designated as R145 and R150, were used. Moulding sands were prepared with the additive "B". For comparison, reference sands with water glass but without the additive "B" were also made. In Part I of the article, the results of studies of the effect of additive "B" on the properties of foundry sands with water glass hardened by CO 2 blowing were discussed.
Introduction
Water glass as a binder has been used in the foundry industry for many years [1] . Hydrated sodium silicate is one of the most popular and commonly applied inorganic binders [2] [3] [4] [5] [6] [7] [8] .
With the ever more stringent requirements of environmental protection, increasingly important are becoming these technologies that, apart from the required technological parameters, are also the least harmful to the environment. Among the moulding and core sands, the sands with water glass seem to be precisely this type of product [9, 10] .
The primary reason for the promotion and use in the past, present and future of moulding sands with the silicate binder is a wide scope of their beneficial properties, mainly the absence of health risks for workers involved in the application of this process [11, 12] .
However, the said technology, while offering a cheap and environmentally friendly method for the manufacture of foundry moulds and cores, has also some drawbacks, which include poor sand collapsibility and reclamability, mechanical in particular [13] .
Research programme
The programme of own studies was based on the use of two types of water glass, i.e. R145 and R150 with the silica modulus and density amounting to M = 2.5 and  = 1. The test programme has involved the preparation of moulding sands with additive "B", which is a composition of aqueous solutions of modified polyalcohols. The reference moulding sand was sand with water glass but without the additive "B". All moulding sands were prepared in a ribbon-type laboratory mixer, model LMR-2. The base sand was first mixed with the hardener (Flodur 3) for 90 seconds, and then water glass or a composition of water glass and additive "B" was introduced, and the whole was again mixed for 90 seconds.
The ready moulding sands were evaluated for their technological properties, including the determination of permeability P, friability S, compressive strength R c and bending strength R g ,. The compressive strength and bending strength were measured after the moulding sand maturing time of 3 and 24 hours. Other technological properties were determined after the 24 hour maturing time.
Test results
Part of the research programme assumed making reference moulding sands containing water glass R 145 and R150 hardened with ethylene glycol diacetate in Floster technology and also moulding sands with different amounts of additive "B" introduced to water glass R145 and R150. Mechanical properties were tested on the sand samples after the maturing time of 3 and 24 hours. Other technological properties were measured on the samples after the 24 hour maturing time.
The composition of the tested sand mixtures was as follows: Silica sand -100,0 parts by weight Sodium water glass R145 and R150 -2,5 parts by weight Figure 1 shows the impact of additive "B" on the moulding sand permeability. In both cases, i.e. in the sands with water glass R145 and R150 and the content of binder at a level of 2.5 parts by weight, the increasing amount of additive "B" introduced to the moulding sand has caused a slight decrease of the permeability. 
Permeability

Friability
Friability was determined according to BN-77/4024-02 in an LS apparatus measuring the relative weight loss in a sample rolled for 5 minutes on a pair of 50 mm dia. steel rollers rotating at a speed of 750 rpm and heated with radiant lamp. Figure 2 compares changes in the friability of moulding sands with water glass R145 and R150. In the sands with water glass R145, the additive "B" introduced to the sand has considerably increased the core friability. In the sands with water glass R150, the impact of this additive was much less pronounced. The lower is the friability, the more realistic are the prospects for making cores that will be able to withstand the abrasive and crushing effect. 
Compressive strength
Measurements of both the shear and bending strengths were performed in an LRU-2 type apparatus in accordance with the PN-83/H-11073 standard. Figures 3 -4 show the values of compressive strength measured as a function of the content of additive "B". The nature of changes in the strength properties is similar in all the investigated sands. The obtained results enable drawing the conclusion that with the assumed constant composition of the sand (constant amount of binder and hardener), the highest values of the compressive strength are obtained with the additive "B" introduced in an amount of about 0.2 part by weight. In this case, the decrease in compressive strength relative to the reference sand is the smallest and amounts to about 10 ÷ 15%. 
Bending strength
The results of the bending test carried out on the examined sands (Figs. 5 -6 ) indicate that variations in the amount of additive "B" introduced to the sand composition have no major influence on the sand bending strength. 
Summary
The results of studies of the moulding sands prepared by Floster technology enabled drawing the following conclusions: The friability of the reference sand is 0,55% regardless of the type of water glass, but with the introduction of additive "B" it assumes the values from 0,35 to 3,8%, depending on the type of water glass and the amount of additive "B" introduced to the sand.

The compressive strength of the reference sand after 24 hours of maturing is 3,3 MPa, while the compressive strength of the sand with the addition of additive "B" is from 2.2 MPa to 3,3
MPa and depends on the type of water glass and the amount of additive "B" introduced to the sand.
The bending strength of the reference sand after 24 hours of maturing is 1,5 MPa, while the bending strength of the sand with the addition of additive "B" is from  1,0 MPa to 1,7 MPa and depends on the type of water glass and the amount of additive "B" introduced to the sand. Studies carried out on the test moulding sands produced by Floster technology indicate that the best results are obtained with the content of additive "B" amounting to 0,1 part by weight.
